A bacterial strain, TH019
The genus Elstera was first proposed by Rahalkar et al. [1] based on the description of a novel species, Elstera litoralis (the type species), isolated from algae-dominated biofilms in a mesotrophic freshwater lake. The genus Elstera comprises, at the time of writing, just one species. The present study includes the characterization of a novel strain of the genus Elstera, designated TH019
T , which was isolated from cyanobacterial aggregates in eutrophic Lake Taihu in Jiangsu Province, China. Lake Taihu is the third largest freshwater lake in China, located in the rapidly developing, economically important Changjiang (Yangtze) River Delta. Cyanobacteria often form large mucilaginous blooms in the lake (Fig. S1 , available with the online Supplementary Material) due to anthropogenic nutrient over-enrichment. It is known that many heterotrophic bacteria live in association with cyanobacteria [2, 3] . To maintain the cyanobacterial bloom's dominance, bacterial taxa within the cyanobacterial aggregates possibly catalyze the turnover of complex organic matters released by cyanobacteria, to recycle the previously loaded nutrient sources [2] .
Cyanobacterial aggregates from Meiliang Bay (31 30¢ N, 120 11¢ E) in Lake Taihu were collected and transferred to 500 ml beakers and left at room temperature for 2 h. This resulted in flotation of the cyanobacterial aggregates to the top of the beaker (Fig. S2) . Several of the largest aggregates were selected for testing and washed three times in sterile lake water. The washed aggregates were then mixed with sterile sand followed by vortexing for 60 s. Suspended cells were then serially diluted and the dilutions were plated on R2A agar (Oxoid) plates and then incubated at 30 C to isolate strain TH019
T . Bacteria were stored at À80 C as a suspension in R2A broth with glycerol (15 %, v/v). Elstera litoralis Dia-1 T (DSMZ accession number: DSM-19532) was obtained from the DSMZ culture collection and was used as a reference strain in this study. For routine incubation as well as morphological, physiological, molecular and chemotaxonomic studies, R2A was used.
Strain TH019
T grew at 20-37 C and at pH5-9 on R2A plates. Transmission electron microscopy (model JEM-1400; JEOL) using negative staining showed a thin peptidoglycan layer, indicating a cell-wall architecture rather than morphology, which was confirmed using the Gram stain. Strain TH019
T grew aerobically on R2A and formed light-brown colonies after 24 h at 28 C. Cells were curved rod-shaped and were motile by means of a flagellar bundle (Fig. 1) , while E. litoralis Dia-1 T was non-motile. Phenotypic and biochemical characteristics were investigated using the API ZYM and API 20 NE systems (bioMerieux). Utilization of carbohydrates was tested on yeast nitrogen base media lacking amino acids (Bacto). Physiological tests were performed according to Rahalkar et al. [1] . All tests were performed in duplicate. The strain was catalase-and oxidase-positive, and hydrolysed gelatin, Tween 80 and casein. It could produce H 2 S from cysteine. It also had the ability of nitrate reduction, denitrification, which was negative for E. litoralis Dia-1 T . The strain was negative in the VogesProskauer test and for indole production. The physiological characteristics of strain TH019
T are summarized and compared with those of closely related type strains in Table 1 .
Analyses of cellular fatty acids were performed using the Sherlock Microbial Identification System (MIDI) [4] , and the data are summarized in Table 2 . The predominant fatty acids of strain TH019
T (>10 % of the total) were C 18 : 1 !6c/ C 18 : 1 !7c (48.2 %) and C 18 : 1 2OH (21.0 %). Although the major fatty acids were similar to those found in E. litoralis Dia-1 T , strain TH019 T had a higher proportion of C 18 : 0 2-OH and a lower proportion of C 18 : 1 !6c/C 18 : 1 !7c. The predominant quinone system was ubiquinone Q-10.
The acetylene reduction test was negative after prolonged incubation for 2 days. The nifH gene could not be detected in the TH019 T genome, which was sequenced using Illumina HiSeq technology.
A denitrifying reductase gene cluster was found in the TH019 T genome. The possibility of denitrification was examined by inoculating one loopful of nutrient broth (NB) culture into a tube containing NB broth supplemented with 10 mM KNO 3 (5 ml). The surface of the medium was overlaid with sterile liquid paraffin after inoculation. The occurrence of denitrification was indicated by the production of gas(es) (N 2 or N 2 O). After 3 days inoculation, gas was produced, while E. litoralis Dia-1 T was negative for denitrification.
Bacterial genomic DNA was isolated using a phenol/chloroform protocol as previously described [5] . Paired-end libraries were reconstructed and a partial genome sequence was obtained on an Illumina HiSeq 2000 instrument. The full length of the 16S rRNA gene of the novel strain was determined to have a coding region length of 1482 bp. Sequence comparison and analysis were carried out using CLUSTAL X version 1.83 [6] and phylogenetic analysis was performed using MEGA 7 [7] . Phylogenetic trees were reconstructed using the neighbour-joining, maximum-likelihood and maximum-parsimony methods with bootstrap values based on 1000 replicates [8] (Figs 2 and S3) . Strain TH019 T shared highest 16S rRNA gene sequence similarity with E. litoralis Dia-1 T (97.9 %).
Phylogenetic trees, based on nucleotide and conserved deduced amino acid sequences of gyrB, groEL and recA genes, also showed the formation of monophyletic clusters for strains E. litoralis Dia-1 T and TH019 T in all trees (Fig. S4) . In addition, for the two strains, the nucleotide and deduced amino acid sequence similarities were always considerably low (Table S1 ), more genomic rearrangements were also found (Fig. S5) , thereby clearly indicating the genetic distinction of strains Dia-1 T and TH019 T .
The DNA G+C content of strain TH019 T was 62.4 mol%, which is higher than the value given for E. litoralis Dia-1 T (61.2 %) [9] .
The overall genome relatedness index was also analysed [10] . Digital DNA-DNA hybridizations (DDH) were determined online (http://ggdc.dsmz.de/distcalc2.php) using the Genome-to-Genome Distance Calculator (GGDC) as described by Meier-Kolthoff et al. [11] . The estimated DDH values were calculated using formula two on the GGDC website, as originally described by Auch et al. [12] and updated by Meier-Kolthoff et al. [11] . The average nucleotide identity (ANI) using the OrthoANIu algorithm was calculated using the server-based software at www.ezbiocloud. net/tools/ani. The ANI and DDH values for complete genomes were 78.8 and 19.8 %, respectively, between strain TH019
T and E. litoralis Dia-1 T .
Based on the specific phenotypic and phylogenetic characteristics determined in this study and genomic comparisons with the other type strains of other species of the genus Elstera, strain TH019 T should be classified as representing a novel species of the genus Elstera, for which we propose the name Elstera cyanobacteriorum sp. nov.
DESCRIPTION OF ELSTERA CYANOBACTERIORUM SP. NOV.
Elstera cyanobacteriorum (cy.a.no.bac.te.ri.o¢rum. N.L. gen. pl. n. cyanobacteriorum of cyanobacteria).
Cells are Gram-stain-negative, slightly curved rods, 0.6-1.0 µm wide and 1.8-2.5 µm long. Motile via a flagellar bundle. Colonies are smooth and light brown after 24 h at 28
C. Grows at 20-37 C (optimum 28 C), at pH 5.0-9.0 (optimum pH 7.0) and with 0-1 % (w/v) NaCl on R2A. Biotin is not necessary for growth. Contains catalase and oxidase. Hydrolyses gelatin, Tween 80 and casein. Tests positive for nitrate reduction, denitrification and production of H 2 S in cysteine-supplemented medium, but negative for VogesProskauer test, N 2 fixation and does not produce indole. Acid is produced from fructose, D-glucose, fucose and 
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